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Developments of Oil-free Bakelite Resistive Plate Chambers 
for Particle Physics Experiments: 
 

•  BESIII experiment 
•  Daya Bay  experiment 
•  Digital Hadron Calorimeter 
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Development and first tests of microdot detector with resistive 
spiral anodes 
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FE chip in SiGe 
Power: 1mW/Ch 

The RPC performance is strictly connected to the gap thickness, 
resistivity and surface of the electrode, pick-up design and front-
end electronics performance. 
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A fully current-mode ASIC For MRPC-TOF Application 

 20ps time jitter can be 
achieved for ~20µA over 
threshold 
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Improving the Spatial Resolution and Muon Tomographic 
Imaging Properties of the Delay-line Readout Glass RPC 

2.54 mm pitch 
readout strips 
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A multiplex readout method for large-area position sensitive 
MRPCs for cosmic muon detection 

Only 360 channels used to 
process the 2688 signals. 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

T
h

e 
R

P
C

 s
p

ac
e 

re
so

lu
ti

o
n

 w
it

h
 t

h
e 

ch
ar

g
e 

ce
n

tr
o

id
 m

et
h

o
d

 



 

 

 

 

 Introduction 

 Detector R&D 

 Signal Readout 

 Detector performance 

 New deployments 

 Applications 

 Outlook 
B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

C
M

S
 R

P
C

 m
u

o
n

 d
et

ec
to

r 
p

er
fo

rm
an

ce
 w

it
h

 
20

10
-2

01
2 

L
H

C
 d

at
a 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

R
P

C
 R

ad
ia

ti
o

n
 b

ac
k

g
ro

u
n

d
 a

t 
th

e 
C

M
S

 
ex

p
er

im
en

t 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

C
M

S
 R

P
C

 t
ri

g
g

er
 p

er
fo

rm
an

ce
 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

P
er

fo
rm

an
ce

 a
n

d
 o

p
er

at
io

n
s 

o
f 

th
e 

A
T

L
A

S
 R

P
C

 s
y

st
em

 i
n

 L
H

C
 R

u
n

-1
 



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

ATLAS RPCs gas system maintenance and improvement 
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Performance of timing RPCs with relativistic protons from 200 to 800 MeV 
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High Luminosity (HL) LHC perspectives for the ATLAS RPC system 
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Laser Electron Photon experiment at SPring-8  
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A new RPC based detector for the regular study of cosmic rays 
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POTENTIAL OF RPCs IN COSMIC RAY 
EXPERIMENTS FOR THE NEXT 
DECADE 
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Density Imaging of Volcanoes 
With Atmospheric Muons 
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A MRPC telescope array for the EEE Project  
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Position resolution: 
40kV:120um 
50kV:147um 
60kV:240um 

A high time and spatial resolution MRPC designed for muon tomography 
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Towards a RPC-based muon tomography 
system for cargo containers  



B.Satyanarayana, TIFR, Mumbai                                        High Energy Physics Seminar                                        March 18, 2014 

Simulation of a Small Muon Tomography Station System based on RPCs 
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The Preliminary Analysis of the Influence of MRPC Detector Spatial 
Resolution to the Imaging Quality in Cosmic Ray Muon Tomography 
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Performance simulation of a MRPC-based PET 
Imaging System 
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Towards Very High Resolution RPC-PET for Small 
Animals 
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 Possibility of originating a CERN “RDxx” worldwide collaboration to 
enhance the development of RPC related technologies and strengthen the 
scientific exchange among various institutions. 
 No constraints of any type to the research freedom of each group. 

 Collaboration open to all partners who will decide to join it.  The participation of as 
many  groups as possible will be welcome, the only requirement being a genuine 
interest for our activity. 

 Sharing of all working  items according to the expressions of interest of each group. 

 Sharing of the work results:  organization, preparation of test beam facilities, 
solutions found for relevant problems. 

 To consider, in future the possibility to get from our funding agencies a minimal 
support for common activities such as gas for beam tests, electronic pool. 

 To consolidate a strongly interconnected and possibly numerous community to gain 
more international weight and to face the collaborations/competitions of the next 
future. 
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